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	Professor and Director of Research

	Glaucoma
	Definitions
	 “Ocular tissue damage at least partially related to intraocular pressure”
	 A chronic, bilateral, often asymmetrical disease in adults, featuring acquired loss of optic nerve fibers and abnormality of visual field with an open anterior chamber angle.

	Goals
	 Document status of optic nerve structure and function
	 Target pressure- so damage is unlikely to happen
	 Maintain IOP below target pressure
	 Monitor status of the optic nerve and reset target pressure if deterioration occurs.
	 Minimize side effects of management and impact on vision and general health and quality of life.
	 Educate and engage the patient in management

	Imaging and glaucoma
	 No longer colorful imaging technology!
	 Several sophisticated imaging techniques are at different stages of development.
	 Most technology are changing rapidly


	Gold standard
	 Simultaneous stereo photography!
	 Problems?


	Glaucomatous nerve
	 1. Observe the scleral ring to identify the limits of the optic disc and evaluate its size.

	Measure Disc Size
	 Observe the scleral ring to identify the limits of the optic disc and evaluate its size.
	 66D 1 X magnification

	 Cup size is associated with disc size
	 Effects any casual observer for cup to disc ratio measurement
	 Rim thickness varies with disc size

	Disc size
	 Small < 1.5 mm 2
	 Medium > 1.5 but <2.5 mm 2
	 Large > 2.5 mm 2

	Neuroretinal rim characteristics
	 Color of rim- pale rims not good
	 Width of rim in all sectors
	 ISNT rule
	 ISNT rule is accurate about 70% of times

	RNFL
	 Healthy eye has striations
	 A certain amount of NFL is required for visibility
	 RNFL loss can be diffuse, localized or mixed

	RNFL cont…
	 Diffuse – reduction in RNFL brightness
	 Localized – wedge shaped defect
	 Localized RNFL defects should traced back the disc

	Peripapillary atrophy
	 Where
	 How large
	 1/8, ¼, ½ , ¾, 1, > 1 DD

	Optic disc hemorrhages
	 Transient
	 Inferior temporal or superior temporal regions mainly
	 Record present or absent
	 If present where

	Retinal vessels
	CD ratio
	 Vertical
	 Horizontal
	 Largest
	 CD ratio of imaging devices will not match your findings!

	Focal atrophy of neural rim AKA Notch
	Optic disc hemorrhages-3
	Barring of circumlinear vessels
	Laminar dot sign
	Bayonetting
	 Double angulation of blood vessel.

	Nerve fiber bundle defect
	 Rim changes also produces RNFL defects.
	 Dark stripes or wedge shapes defect paralleling the normal striations.
	 Common after disc hemorrhages

	Optical Coherence tomography
	Optical coherence tomography
	 It has become the mainstay of all the imaging
	 It is indeed at a great point now
	 Prior devices were changing rapidly
	 Did not have good software
	 Many imaging errors
	 Numerous unknowns on how to use technology


	Comparison of Time versus Fourier domain
	Image registration issues
	Interpretation of OCT
	Screening methods - IOP
	 IOP poor screening tool
	 Sensitivity 47.1% specificity 92.4%
	 Most people with high pressures do not have or never develops POAG


	Screening methods
	 Screening can be made more effective by including ONH and RNFL assessment.
	 Standard visual field is time consuming.
	 Frequency doubling technology shows promise as a screening tool

	Screening cont…
	 Screening can be more efficient if
	 Targeted to specific groups
	 Older population
	 African Americans
	 Relatives of glaucoma patients



	Ganglion Cell Complex (GCC)
	Other devices
	 Zeiss Ganglion Cell analysis- GCL+ IPL
	 Topcon Maestro gives both
	 NFL+ GCL+ IPL
	 GCL+IPL

	 Spectralis gives individual layers.

	How is GCC measured
	GCC Change
	Case
	NFL Change Maps
	Can GCC be used as an independent parameter to diagnose glaucoma?
	Progression and glaucoma
	Progression
	 Consensus is limited
	 Visual fields tend to fluctuate in early glaucoma
	 Reliable  and repeatable structural measurements is very valuable
	 Fourier domain OCT 5 microns accuracy.


	CASE MR.X
	 DOB 1951
	 Asian Male
	 Medical unremarkable
	 Family medical Brother Glaucoma
	 Tmax – 23 OU
	 On PGA IOPs 15-18 OU
	 Overall quite regular in care and compliance

	During follow-up
	 One year had changed to generics PGA
	 Seen by 4 different doctors in practice….
	 Charts …. And observations

	OD
	OS
	Whats new Glaucoma
	Macular Pigment and glaucoma
	 We know the advantages of multivitamins and AMD
	 Prevents oxidative damage
	 Quenches any free radical
	 Prevents photoreceptor death
	 Absorbs stray light

	 Oxidative damage can also occur in glaucoma

	Where is the evidence?
	 Aqueous humor has lot of vitamin-C
	 Macular pigment optical density is lower in glaucoma patients than individuals without glaucoma

	Summary
	 Measure Macular pigment in glaucoma patients
	 Measure Ganglion Cell Complex/ Analysis
	 Recommend multivitamin intake with good amount of Lutein and Zeaxanthin- Dosage matters!
	 Helps all age related diseases.

	Whats new with OCT
	OCT Angiography: A New Approach to Protecting Vision
	 Non-invasive visualization of individual layers of retinal vasculature
	 Pathology not obscured by fluorescein staining or pooling
	 Image acquisition requires less time than a dye-based procedure
	 Reduced patient burden allows more frequent imaging to better follow disease progression and treatment response

	How Does AngioVue Work?
	Principles of AngioVue OCTA
	 Uses motion contrast to detect blood flow
	 Rapidly acquire multiple cross-sectional images from a single location on the retina
	 Flow is the difference between two sequential scans
	 Flow = Frame #1 – Frame #2


	SSADA: Split Spectrum Amplitude Decorrelation Angiography
	AngioVue vs. FA & ICGA
	Structure + Function: Retina
	Structure + Function: Optic Nerve
	See The Vessels Like You’ve Never Seen Them Before!
	 Segment retinal vasculature into individual layers
	 Eliminate effects of dye-based blurring and pooling
	 Isolate areas of interest
	 View 3x3mm and 6x6mm scans

	Non-Invasive, Dye-Free & Fast
	 No injection, no fluorescein
	 Order test as needed to more closely monitor disease progression and treatment response
	 Image acquisition in less than three seconds
	 Total time in room approximately 10 minutes

	Motion Correction Technology (MCT™): Minimizes Saccadic Motion to Enhance Image Intensity
	Glaucoma
	Summary
	 Look at the nerve carefully
	 Always perform scans and make sure you are satisfied- Quality of scan
	 Look at individual parameters-5 microns change
	 Perform change analysis
	 Always perform Disc, RNFL and GCC
	 One may show changes first compared to other

	 IOP still very important- measure it accurately and consistently
	 Fundus photographs and visual fields still a must!!!
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